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(54) NONVOLATILE SEMICONDUCTOR STORAGE AND WRITE-IN METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To minimize a fluctuation in a threshold of a memory cell due 
to word line disturbance and to reduce a peak current and power consumption at a write- 
in time by starting a write-in from the memory cell with the threshold far from an erase 
level in a multilevel memory. 

SOLUTION: In a nonvolatile semiconductor storage setting a plurality of thresholds and 
storing multilevel information in one memory cell, the write-in is started from writing in 
the memory cell with the threshold far from the erase level, and is performed successively 
to the memory cell with the threshold near to the erase level. Thus, the number of times 
of the word line disturbance applied to the memory cell with the threshold near to the 
erase level exceedingly easy to receive the effect of the word line disturbance are 
reduced, and the variation in the threshold due to the word line disturbance is minimized. 
Further, total numbers of data lines to be recharged are reduced, and the peak current 
and mean power consumption at the write-in are reduced. 



LEGAL STATUS 

[Date of request for examination] 13.10.1998 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other 
than the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3062730 

[Date of registration] 1 2.05.2000 

[Number of appeal against examiner s 
decision of rejection] 

[Date of requesting appeal against 
examiners decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl jpo.go.jp/PA1 /cgi-bin/PA1 DETAIL 



03/08/25 



<19)B*B#fT/f (J P) (12) ^ §5 & $| (A) (IDfSSNillB&WS^ 

#H¥10 - 27486 

(43)&MB ^10^(1998) 1^270 

(sointci.* osiie^ /rwjsss^ fi tsamstsw 

G 1 1 C 16/04 G 1 1 C 17/00 3 0 8 



matm* *as* ai*«©*6 ol (^ibh) 



(21)tUW»^ 


fcfiMPS- 180859 


(71)H1«A 


000005108 








t*SE£j*fcBSrSffr*r 


(22)fHKB 


¥l£ 8 ^(1996)7)1100 










(71) tiiHA 


000233468 
























3toea»B^fB3e«^SHTg 1 #» 1 






(72)«W# 


wo a- 








«ftfPW»*^#2326#« ^^IfcBit 














(74)«fflA 


mt± AS* *« 











(54) [SgW<D£*W ^^¥£^t^®^,m*£*;*f& 



(57) [SR] 
fc. 

[ 1 L S V)«H£ t T 1 o<0* * U 



vtb 



A 



Icokm lau Inn 



<m> cia 00 



0 1 oo | 10 t i 



ft iTn, 



M bl bl 
JOtllQRDlUOldD 



»i> cxs a<s uu 



a ; a 



M U M M 



0 1 0 0 18 11 



Ol 11 It II 



til MUM 

I o>i] I ea> 1 oo la o 



pi) oa> Oa) OH 



( 2 ) »BB¥ 10-27486 



l m#m 1 ] * * y -b;U0 L & n«Sr 2 BWULLfciS 

$ *r * y -fc/Koa^aj LZ'ttozt T—rxo* ^ 

y -fc/HC 2t'7h feLt^T- * MH*S * J: 3 (cfltft 
# L * ^ *fi#i6ir v* - t y -fe /l^^v^S^ £ *t3t 3 J: 3 iz 

$ *ifc* y -b/uc#£ & £ -tf~^HS## 
&&*«rfr* 3 <! k £1f^k^£fi;J<JS 1 (cK««0^fli 

[ IS^JS 3 ] J^ff£L^/Hi > * y -fe/UO L § ir HI 

jpftttXtHM-c* 1 ?* «a^5fefi:o-c^T<o> : ey 
ztztrnt-ft tun i * fcii 2 cettoroftttH* 

[ »*JI4 ] > =t y -fe/K7> L £ V %<g£ 2 KBfcLhfcK 

y 1 2t' 7 h eukot - * * efts i: 3 «c 

*^lll»*SW-*kkfcfc\ ^t'J7Hlcli#V7 
J: Vt*-^ 5 7*n»*VS3*rC&*£ k frtt 

*kkuc ±ia^^yru->f«i«ftHcovvh-cflt«; 

i01t'7 h*«x*ft«*«Ttt&7'-* 5 7«« 
§£ixT3:£- k ^1#Sk t-^ifi*iS4 fcKttc^FJWS 

*iT6>6*K;c * y S <i& J: 3 KrflK 

k iftmt-t&mtm s iztmco^wtm 

[000 1] 



z t> iz&^m^^mmmmz&tfzzmffi&mz 
mttizmmLxmzG&)%miizmL. mumm<r> 
immmirmfm^z-mm^m^m^mmmm 
(jar. fC777y^^'jtvn) izmmLxim 

[0002] 

^£*^y-fcMci£fflLT&>). lf@oh?>-;xX?T' 
^tu •fe;u*««-r s <r k #T'£ 6 . :W>>& ? v v >>jl 
^yfcfcirVCfcL #*&*«MFc-U;. Hi Otz^-Ti: 

)Uh)nmzL. 3yha-^-hCG^ft^^7 
- KIR* - 1 1 vjUStr-f £ d k lz£ 0 . h >-*;U«S[ 
lz£ 0 7 n-x -r v?Y~ h F G*^®?f *§l %^ 
X. L^v^mfiE^ffivvtS® (liS -0" « 
*»f^*Cii, 01 l^-Tidtc. ^xA^H*. h'U-f 

h CGJ 1 2 Vcoj: 3 Sr^mEBc LT h V*/U«a«r* 
±^itX y o-f >f v^'- h F GCcam^^riiALT 
L^^fl^^v^S (1^ "1" clixeci: 0 

1 oso^ ^& y 1 b' y b c7)r - * £IStg J: 3 

[0003] kd^T*. ie«®*^iS*S*&^«>^l 

*>^«. r ^®j J^vnWb&tf&g&tix^z. z<?)$> 
mx^vizm-t&fimtLxte. ^i¥7~i403i 

[0004 ] 

[»W&«»»LJ:-Jk«aaH] iJE5HBO*«^^y 

(LSt^ttftSV) SriBjSkLT. iH*U^ 
L § V y -b/^cogji^*^ ^ Witti Lxm 

<XL£i mtfit* ^ ^ 0 ^;PV)fiW * ff^ 3 J: 3 

y-fe;Pt:fc*v^«BE*«qflw8iiTav^«i* (fu^ 

[0005] L&i>, *mimmi*. 

g(t«l^ k U 3 ftflbPfc £ i k S- ^.1^* t 
diifi, ^^y^yrt«L3tk#^*BIIIL#i^ 
mtfimz I" *OV l 0 "f o k ® < . ^ ^& y -t * * * 
k±IB^L^v^ffi(c^ 3 k*r&fiiS# 

[0006] iie^^ma^^^i. ?h 



( 3 ) «fRH* 10-27486 



ill v* 'J -t ;^JB»«&* £*t3: -3 <t -5 £ L/C ivfcfc 

v > k ^ 9 ISHMUPfe S £ k **b/1 t> Mztc o . f £: *> 
8!*OS2^*ST1i:. HI 2fcr*-*-J;5fc:, MS 
(»2. 4V)<o^y-fc/U 
(x-* "01" ) tc*aTSki<o**y-fe/W;:lil 

ffi <#;3. 2V) eo^y-tr/P (r-? "1 0" ) Icte 
LT 2 - FI£t < x 9 -7tHs*fr~>X L * 3 
k^^£fr&#*S. 

[ 0 0 0 7 ] 4fc . ±EJOB^>»ii**-#ett, m 1 g 

tr- ? «8Ka&<4fcArr £ k i tWBMA t ^ < ^ S k 
v > o ^tB^#*> S Z k jOTB £ o . 

J: S ;* ^ y Hr/^cD L £ v MI<7)^l&£il/M;:fp;t & Z k 

[0009] z<nwj\<?m>(v&m±. m&&mcov-7 
[ooio] z<nmfaffiSftt>x/Mit>*>utntmm 

[00 11] 

¥ffl(oo*>i$mto%b<o*m&immzmm?titf. t 

ffi<Ok;fcO-C*S. 

[0 0 12] «»<0L#VMB£IBeLTlo 
q& 'J -fc/U;:#fitf>««£ IB« $ tfS J: 3 tc Lfc^SI 

$m*mmzimmz&^x . ffi&is<rw>t>m^L$ 

t M ^ y -fe/l^c^&A £*t3: oXolzttzt COT 
[0 0 13] I^:J;ot, V-Hif^^7« 

ifcstf-CS, 7-mf^^-yt:J;>&L^ul^ 
ifcSrft/J^Wi S i k #T*£ h . 

[0014] ue^Ktcj: o . i mcom^-cr 
y t&^x- ?«$fck Senate 

tr- ^«8Efc ¥%fwwtft £ffi^-f & -r k & . 

[00 15] 



[00 16] Hlii^^McO^^v^^^ycOr-- 

^iij5v. laigx-^ "ii") mu: 
4v) co^y-fc/^ (lett^-^ "oi" ) >\co#a^ 

fi(tt2. 4V)"^ty-b;U{iBltT-^ "00" ) 

t>e («3. 2v> co^^y-t/p (iBtt^-^ "i 

0" ) ^§53^$r^5o 

[00 17] CWciioT. »t,7-K8f ^X^-y 

4 V) caxqey-t/p (laur-^ "o l" ) ^ 

<£«x-* "10" ) l:SLtm7^KSfa 
^-ycoma^OIU^^Cl^^'C^. 01 Kc^rT 
WSi ^fl»» ^Sii^ £ fi 5 =& 3 ^ffi^Jt^T "7 

- HISt^ X 9- 7iz X h L £ ^^S^^i& Sr < W jc 

[00 1 8 3 m2\<z\±*^)TV>i 1 0^ft*W*^ 
tKOmWmX^VTUJ 1 0li2O<7)V'y hTfll 

S2(ca-eo3*>M-^r <±H) co^^y 

(70-f ^/y-h^ttl)MOSFET) MCI 

L*|6j) fci:^J^ (x-^SiDL^rifii) fc<»#L-Wi 
«RfflKKS*VO*£. #^^y^JMCCii. nfflco^ 
y Hr;HW C 1 — M n <F> h' l/-f i tf V — ^a&***l^ 

L(iX>< y f MOS F ET Qsl£fl- LTt~?RD L 
(C. ^^D-^y-XHLSL^>f7fMOSFE 

t Qs2iitLxmt&&±fMnnmz&mmizzti 
tzmtisuzztix^h. 

[0019] jJsaa<o^qey5iiMcc«o-5^y-h'tt 

x.JummwEL,Uz-4VcoJ:o^mEEi^t. 7x 
;^«^»3itc^^ 7- Kmc l 2 v<7)j; -3 ^mff £W 
Srt-Si k-C. -fiHH**"TSEfc:S#iT^S. r 

- 9 ffi&ft lz\± v x ;P®«$r *acc-r S -f^T ^ox >f 

f MOS F ET Qsl, Qs2W*>#mizZtlZ^ 
y Hr;^ V -Xfc J: IX H y (z - 4 v^fi*£E^W 



(4) 



tSKH*! 0-2 74 86 



[0020] f-^fa^t:li. SiiiR3fL&^ 

^ »J -fe/l'tfffiKS tlfcn -X? /I^ H U >f y 18 L D L±C0X 
-f yf MOSFET Qsltf^y^^ix. h'W V\,Z 

LSL±^X>f 7fMOSFET Qs2l±*?Vtmt2 

u^f^mm^tifzv-vmzi . 5 v. 2. 5v, 

U— #^FW>j&LDL±<?>X^ -yfMOSFET 
XtiLSL±c?)X-f 7fMOSFET Qs2lt*>Vm 

[0021] Jtia^-^UDLco-^ uri/^ 
L(?xsagfrc(isa Af- ^fecktfy-Hf-^s rot 

*lT^ -b>-X7«y^[HlBSLTc7)^ffl!|-r^ 

[00 2 2] El3(Z(i. ±ie-fe>X^yf-IUSSLTi> 
>* U v <y h fi<7) 1 JW^r—fmzffi LX<n*Wrci'h 

a^*ii5»jMcc^»asii«fc<o"e*^. 

fc<, tyX7 7«SLT(iPft^MOSFE 
T^Nf^^MOSFETjd^^rl. 20<7)CMOS>f 

hficOT^-^&D La#T-*fK&MOSFET Qtl 

T^^rcoAa^ffi^ n b (cttjfcfro* ^ 'J v -y h rto 

f^^SD L b^f-^MO S F ET Qtl' 
[00 2 3] ZblZ, Jiie-tryx^ y+WSLTcr>A 
OSFETQdl, Qdl- a&««?*I. T~?ISDLa<7) 



MOSFET Qpl. Qp2*«ftaSfL. d^d^Qplii 
MO S F E T Qcl£^LT«^EVcc£*;teVss# 
fltl&Sfi&fi^fcraaSSiirv^. co-try*^ 

7f»SLTOAaMfNa, NbWliSL*^ 

[0 0 24 ] iter-^^-yf-EIRDLTJi-lr^ 
X^^y-f-lHlBSLTt f5j«^ P f - ^ */WVI OSFETt 
Nf-^^/HVIOSFET^^^^ 2o<OCMOS>f yj< 

BFF2Ji«l^. *LT. ±Idr-^7«y^lHlK 
DLTC0-^Affi7^^Nc^^^HV y hftcOx- 
MDLa^f-^MOSFET Qt2*-frLT» 
ifc, r-^^7f-0BDLTc7)Aa3^ 
N c fc:{2-7-'4 t-yWMOS F E TQd3#|* 
^-^^DLatm^mffiVcchcO^WirU 

oT^y. ^7$ixl>MOSFETQp3fcJ:Z/Qc2*fB 

[0025] T-^7^0BDLT<OAffl;Jj 

L b commz fc x-^ £3ft0B*> £>tf>S&*x - ? 
*H~£ 7 V a y /[hIB^A>3:£-t-? ? y 

[00261 1411 ft&frt>AJlZtlhid.&t^T 

SS2 0^J:t/^Miiif&2 0t^ : e , ;ri/^ 1 orto-iry 

li>J:tXx-^v yf-?9l 2a, 1 2 b h 

[00 27] IfflcO^-^^tfilUSSrt^A^^y^rSS 
2 l«i2O60^D y7 F^f^A— 5^ I NV1 , INV2 
fiiV^'yf-EIBLTl . LT2^«j£S*U r-^ 
S»«K2 2li±i£*acO^«y^|lIBLTl i LT2C8 
y/^INVll, INV12i:.^c02 
o<^-f LNVi i, I nvi 2coi^hUa# 

a^7 7«LTl, LT2cOH5^i:$:A^(I^-t^- 
&3ffli0NANDy-MlIBGl , G2, G3t. Ztl 

1, INV22, INV23fc, ^a^>^ WN-^tC 
^SflfcMOSFET^fes5:&ei|iy--hTGl, T 
G2. TG3ttcJ:o-C^$ix. A7l^^2t'.yh 



(5) 



ftBFP 10-27486 



•y hX4^-*£feJrt£ <> 

[0 0 28] SSltti. ±fET-*S3ft0»2Ofc:;fcW- 



[0029 ] 
[f£l] 





I/O 0 


I/O 1 


DLU SL [1] 


DLD [1] 


01 


0 


1 


0 


1 


0 


00 


0 


0 


1 


0 


0 


10 


1 


0 


0 


0 


1 


1 1 


1 


1 


0 


0 


0 



muz^ztix^&xoiz^ sa^f-^ 4, o i" (±3 

b'y h^-r-^ "0 10" fcrSSISfU 
"0 0" te3b'y h^x-* "100" (c3E«S/x, S 
&*-r-? "10" Mt3b*y "0 0 1" iz$£ 

Wik&'r-? "11" Ii3b*«/h^f-^ "0 
0 0" -tLT, "I" Cffi*»-* 

b' y h tcWJfrr £ ;* q& ij -t/Kcco^»ii^*ftS:S *U ^ 
"0" t«it & h>- h (c«J6ti> t »J -fe^Wi 

[0030] ±e-r-*3Gift0»2 0 £ix 
fc8 1' y h^SiWf-^^h'y H / O 0 , I/Ol 
£3^LTft£ftfc3b*v^T-*(±*^UTW 1 
oaPM (BWULLfcT) t:EI$titv^f-^7 7 
fMl2a, 1 2bfc^^UTIx>f<0+*tC|2a3<lT 
l^-trVX^y^Jl lOl#g^^'y^0m^iX-e 

I/O 2, I/0 3^S9ftLTt#4>fl^3b'yh^x- 

^^J7i/>f i o<nm& {Wrc\±JtbT) 

flT^-g.^-^^ 7fMl 2 a. 12bfc^^i;ri/^ 
<o+*fc:B2»S3h.TV^-fe>'X^y^|i|»i ico2#@ 

[00 31] jaTH«H. / h I /O 

4, I/0 5^^LTf#^n^3bV h<7)ir-^iix 
-^7 7f^ll2a, 1 2bbyX7yf?Hl 1C03S 

*T-*<0b^y M/06. I/07$r^LTf|^il 
3 h' 7 h^f^^lif-^ 7 7 « 12a, 12bh 
■feVX^yf-flU 1<04#S<7)^ v^0Kfc:{-ft«iR 
M^ix. fi^2*x£* ^:A^^^8t'7h£7)f^ 

f08l2a, 1 2b£-b>-X?y^[lH&l 8 

[00 32] ±MmfE*m*)mLTT<-??v+ni 2 

a, 1 2bh'b>'X77f^l l^T^7 7fHim; 
yX7 yf^Jl 2 a*>r— *\ 1 2 bOf-^ 

^«r»a^*^ff-r&, »j»0B8(i^n»^cp 

U**» A £ ft h z3 v y h izft o T««P«r fx* 3 J: 3 



*. d^oi:^. ^yFtTvux&mm&mmzAJ) 

/CDEfcrioTKJMSfl*. tttt. /CDE^O 
A*$*tT^6£¥»I»y-r&, 

[0034 ] TKl/X^:, 1 -fe? * ( 1 oco*7- H 

mzwtWfefix^h*^)*L)V) £ietrr*s»fiK98 

b* y h^»a^-r-^ D 1 #A* 3*1. 7 O y ? S C £ 
HWLTJiSA*^'y7Tffl2 1 (cJR 1)51**1*. 
T. ^^^m0l?S2O(Cfe(t^f :, -^^f*(cy-h 
HI9(I?Y G(C J: Jiie^iHy- h TG 1 -TG3^' 
HjMiT , 3 b' y h x 4 <7)#a^-f — 5> tf-r — 
Ml2a, 1 2b^-fey^^v^i|l l£IBijtKiS3 
*!. G^$ix|>„ 8 tTy hMMZX'A1lZtl.hW 

Wf^D2, D3, - • -D528#5I&x-^ 
SiSilT-bVX^y-f-JiJl 1 fcr— *9y**Il 2a, 
1 2 btzfeitoZtiXfr < • 1 ^^i^f-^^ 

- v x $r mfrt hCLbX'Hi7?ft<DT-i? <o#a^ 
imwizfitttih. 

[0 0 35 ] ^'JTW 1 OT'fcL i^b^77f 
«lltf-^77fH12a, 1 2bKf&|ft3ft*:7 r 
"1" (c^:oT^I>x-^IS(ctf^$nTV^|fi 

**fr*:b*iT . #ie«»?^ t ^ v i izak-fjz d 

izi/y hZtiX4mcr>7 £ -?£ l **y-fert'fc:»#jitr 
C ^ . 136 izm&Kfflffl^mt:^'? . 

[00 36] H6fctelt£fSl*-ry7"S 1 (ta^f 

- * 1 9 y f - 1 - 3 fcrRiS ) ^±^7-'- ^ 2 0 

7 7f M 1 1 t f 7 7f ^| 1 2 a ( 12 

b^<7)T-9mmx't>*) s »2X7 i yrs2jai»3& ? ±iE 

^^IBte=i^>K*SA*3*i&tIfc-CBB»S<t&iBI» 

[0037] ;<oBw^-y-^ni *-r«a«^ r 



( 6 ) Jf#KPF 10-27486 



KJ&t* (Xf-yrS2) . ^ixt^l>(c. -r-?i£± 
COfc&MOSFET Qtlfc^StfT. ^Ofc^-b^ 
X7 7f5!ll ltft^tLTt^x-^CCJCtTx-^ 
# -1" fc*oTV**^-*tt*5V^J:3^{fiLfcS 
£LT«&A£fr$*tf*. iW=. -r-^fc* 1 v*>i 

swtr*. -t£T\ ^>x^ v^ni noeu^-*** 
3), ion "i" ^^-^^oTv^ii 

x-^fcffivvcBJSS&AfclT&o Uf77S4) . 
[00 38] ^J7r 4 ^V^vttW 
\(T)"r-9t--^X "0" C^^^CI^fvTS 
5^)tX/T\ f^9 7f?ll 2a(Cfitf*§*lTV**-r 

c»:R3&« Uf7rs6) . <mc. ty^vfjy 

1 1 CSS$^f-^^v^f 3t 
& jHK7--Flt£2. 5V^i;^tEKR£Lt, 

(^T77S7 ) , *LT. loft T^f-^ 
BHTi*£*&fc:«L ^HVX7 7fMl 1 

7/S8) . 

[00 39] ^U7r-fM^*S». ±y*?v+m\ 
lCOr-frf-t^X "0" IZtc-otzm^LZlt. Xf7 7° 
S9M^t, *m±^r-?7>v*mi 2 b 

IHR^-HMltWigAOfcSfetieTfttw 1 0 V 

<nxo^mzmtth (xf7rs io) 0 <wc % * 

^7 -y f-W 1 1 £eM*3ft£7-?£&5l.vc«&* 
£fP5:->*:SL MjftV-Fil&S: 3 . 3 Vco«fc 3*«iE(= 

?Jl KOCftfirr-^^^T "0" tt^X^htif^fr 

mfctz (^f7rsii) . ^lt. ion "i" 

(^f7/S 12). 
[0040] £Lba#JI(c:J: 0 . m£l"<JM)>t>m^L 

»J -fc / P te# L T 3&»fr S 7 - K itf * X * - T^HSt £ 



c0^ifi$r^/Hc«li.l>«Ii:* ? -C^I> < , L*»t. ±121116 

mtul •&*?-fimbe£-i iv. -10. 5 

V, -lOWXkdC IWfcfctt*fc/hS<l/CfT< 

iacuv^/^ 1 ufa^ — r^s t 

[0 04 1]&(C„ ±lSXf7TS5, S9frdi>(t^x 
-^7 7f?]12a, 1 2bK-t^7 vf-^Jl ^ 

(1) Jfr*\ -feVX7-y^0»SLT^)PMOSlH^« 
SLT£#JStt«aSCU faf^-y'MOSFET 

OSFET Q P 3coy— Ffflffll^PCJI^W 

^ItD L a & Vcc- Vth^T'r 0 ^^—itZ&h . 
( 3) ^'-^ y^0KDLT<7)ft^MOSFET Q 
t2oy- hS9WiE-^TR.USr^N>r l/\;H:Uf-^7 7 

6£Vcc£ T^TU . 

(4) -fe>-X^'y^Is]gSSLT(aiIcOf^|MOSFET 
Q t lcoy- hSOMI^-TfLCU^ \>f l/^/HclTf-^ 
»DLa«0U^£y--FNat3££&. 

(5) *VX7-y^ls]ffiSLT<0PMOS{ffltcBS«EE 

vcc s- eas lt -b ? y -f-mm sm atttt® «c t 

(6) ^:,»OSFET Qtl^y-h*|»m 

L a cOffe^^Or aft-^MOSFET Qd2^ 
h^WI^DDCJJ£/W K/UC LT r-^RD L aO 

[0042] tXtCDMit £ -t^X co'f-^m (-o i^T [5] 
^^■3C:htCj:o-C. f-^77f^il2a, 12 
b^-byX7 7fMl l^f-^t2mi§o 

[0043] $^>tC. ±E«Rfc^^: »JT U4lZ*5K*X 
v h COm&tf*ffjfrCfo 0 . ^HSi^ICO 777^^^^ 

iz&^Xlt^yy-J v^\z v Vk^VX^ix^WSt 
&i/-^>*tfWLtfhtiX^h t , ZZX\ x.yf*J>y7 

t'vhtiz, zwmmi±w^frx'%\^m-<r>^)^'* 
-r, ttbty, u oo" iznm-?hL*^mt% 

&£dlzm&fr;vuxzmuLtc*). "10" \z 



(7) 



ErRPPl 0-27486 



1" \,zftfc^hL*\m*^&ko%:*±V*)\/tfft 
Z t tflgMmizfti hixX . 

10 044] zwmtmx'ii. "oo" 

&Wr-9 "10" CTlfit^^t'JtywiM!: 

x& v ^m&&$t7mz* >x v >y i-mmz?-? zm 

tfv h<r)m&£'ff%o£oi t zLX\^„ ZcoSL&W^M 

( 1 ) m&*m7mzy-'-?7-y+DL.Ti l zm$2tix 
it-* "i" zmsLx^ZT-fyv+izmmi* 

tiX^&7-?®c?)frZ7>J^-i;'t& 0 irfc. .TO 
t£R2«?)V>y bc7)7^l£QLbti. o. 5Vtcr 

(2) W^Ztt^t^^y^tis^ffiztix^^v 
-K|£<K ami: L^L^^®i:0^®^iSaiLK;P 

Ztitz*± y -fe /Hi* 7 X'h h tz*hT-?m±7 

(3) x-^liLtc^&MOSFET Qtl^^-yLT 

tyx7 y^0SSD LTtcJ: D^-^^u^^Kai 

(4) -feyX7^^HIBSLT^«WiE*flB&LT* 

(5) f-M±Waft-ylMOSFET Q 
d2£:*yLT^TO^~?$l£7M Xf^^yfl). 

(6) XT^^^^DLT^ft^SilTV^^a^x- 
^£«!fflLT. f-^UDLatlSaiRWfcl . OV 

r-?«DLbtiO. SVtcryf-^-v-'-fS. 

(7) -fe^X^y^igRSLT^iia^SfL-Ct^T-^ 
«*ffioTMOSFETQclS:ajRWfc:^>*1f:6fcfc 

OS PET Qtlli;T7ttjirc&*. -tlCiot, IE 
$ ix^ * U -b/P*«K $ tltz r- ?M 

/s^ty -b/^»a £ fi* x - * ku t* * - ^ $ 

(8) Hryx^'/f-lolBSLT^m^mJI^iiBfrL. -r 

-yf-IUBSLTSrU-fey h-f^. 

(9) r-^8l±<7)f^MOSFET Qtl£*yLT 

-th* faft-^lMOSFET Qdl<i*7-f 



(10) -fey^^'/^llIffiSLT^SiBaESrftf&LT- 
[004 5] ELkD^M&J: 9 « X7f^ y^tfyht 

HBSLTC "1" ^'I^TV^^^f^Sa- 
M5&W£0K3 3 (09#B) fcJ:-9t«tas«Ifct 

7^££TT«mi*fl^£9. -t^7 7f(HKSL 
[0046 ] £43. x^r** y?tf y MiL£v*«**T 

m&#z>mmx~i>z>?z#>. L£^fi<ogt,ffivv<*y 

-fe^tzBH t T Cc i 9 x ? x -f •/ 9 t v h t 

xhWittLmizm-r-? ti&t>&\ 7-FmzMi> 
fi^aasLu-^ ( i . 7 v) &<wmztitit*iz. je 

%&frt>X't>&. W.ZJL7T4 V^t'y htf)L#V>ffi# 

te$ftTv*4fctf>. KSBLt-*** "l" fc*5*re\ 

[0047] <R^. ^ ^£ y -fe;U03i»<oaffi LtSf^tco 

«) fcSGftlS*. £tz7-?18LDL£<ftLX$m**:V 
-^«LSLfc«^fc«»t**i4:fc:J: , )fT5:'3. L 

V- Ktt^K^i 0 t>lSVM^ y-fe/Wi:^7ttSlt $ 
fL&^i^*y*y^«asnfc-r-^ttiil vco 

[0048] J: *)M:#WM±. R*fflLIMWTOttSii. 

'J t;W^f-^ ^l^ffi 1 1 f-^ 7 y^?fjl 2 
V£ LTStf?^ ^ y -t/^fe-r-^ * Ltf-^ 



(8) 



ftffl^- 10-27486 



LTV- FttU^S- 3«Bfc3WfcStfS - 0. 

m—* * y -tr;^A> 3 mcor- 9 mmxift* as s frt 7 s 



[0049 ] ^2tc«i. ^^ir-fe/^tett-f-^t^ 

[0050] 
[f£2] 





Vwr=3.5V 


20@3&ti 
Vwr=2.7V 


Vwr=1.7V 




I/O 0 


I/O 1 


01 


0 


0 


0 


0 


1 


00 


0 


0 


1 


0 


0 


10 


0 


1 


1 


1 


0 


11 


1 


1 


1 


1 


1 



ia9^i. ije^yrw 1 o. r-^san 

0B2 0*J:^8fl»ig»Mt/^^:U«jaEIH«:H---* 

v TJittStefc^tt? ^ <y ^ y cr&tecoffi 

[005 1] .:^i»777y^^'j(t mm 

9Hi#S:J«X»«LTaiA-r**!l9iH» (^-^^) 

rv^, ±KH»[H]B3 2(i. «*tfv>f ?oro7^ 
^**coCPU<7)S!iai»i:PI«^. zrevF * 

ROM { y-F^VLM^U ) frhtc*). 37yHf3 

KUXS:^LT»JW0»3 2tc^-;L6 .1 i: lei: v 

[ 0 0 5 2 ] m 9 tCio^T . @4h m—tt*Hfitt$tLX 

10{i2O^^'j77hMAT-A, MAT — B 
X-ffi&Ztlfz^^VTUJ . 2 0i^S?*^A*$tL^ 
•Si^T*-* «■ 2 t^y h r t 4 fix- 9 *cs»-r * x 
-*8S«E!B. 1 1 f i^HIS ^ta^f-^^ai L 

T-^fcfcl^S-fc^^-yf^k 12 a, 12blir 
[00 5 3] >^yTW 1 OCIi, ^tU7 7 hM 



AT-A, MAT-Bt:MUfnmX^C07h> 
Xf3-fl3a, 13bt,if^l3a, 13 

- K«w L^Iffi^M:»tl» 7-HH7^ :/0B 

i4a, lAbimtthixx^h. mzmm^ti^ 
fvC^S. 02^03 wissn-cvvfrvvft*. Y^<0T 

(C:*>\ *7 2frXT-*$m®t&2 0frt><7>T--**: 
TOtS-fey^77ft:m^^^7AX>( y^i, 
■fe^77f«l 1 fc— *W(C»lS5#l.TV^. @9£ 
(2, CC0Y^xn-^@B^^^AX^ y^t-^yX^ 
vf>mt&ti)K locOKyo7^Y-DEC&SLT 

[00 54] z<r>mmm<o&my ? v>> wi. 

JJE*H»0tt. «5i WWH^Sflf (c-fe >x ^ y * l 
SLT±ISSJPIbIB3 2iz^^m^^-yy^±tz 

\±m^-^y^mT^^m^ • iH*n3e@B3 3 

y I^^^lHlB^^^T^ 7 a y ? 3&£{hIB 34. ^ 

^ y naafti&Knirt-s t %>iz$imztt Lxnmp 

kT?*xiW1l^frt:7j&U'T 4 / try >r fi^-R/ 
figSr«ifcX^^X&^Xh*igB3 5. ^»J7U 

>f 1 o*»4>ai^m?ii^<i^*»S"r^^'f vrvrm 

B36. «S*HB3 7. *W*»6A»Sii6rH^ 

««^*-*-*fc*>eOAas^<y7rl3B38. 
^A*Sn&a»B^tK9iLC"CMWigB3 
rt»«W«^SB*c«» Lfc 0 ±IBAm^^' 77T0K 
3 8 * £MMt-9AA/^ -y 7 r & AiU AMffHIIB 
39. TH^XJ||»*0B4O, ^t'J7U>frtCTg 



(9) ftffl¥ 10-27486 



[00 55] Zcr>mi&mcD7y>yisjLj(^yte^ TKU- 

s^(ty) i/o£ftjflLT^£. -£ofctf>, a*** 

^'•y^rlHlK3 8ii. ±E#JMt^A:ft^y 7 r &Aifc 
fc* ±EWWR0»3 7I4 % £tmffl3&oS2|lfc%*tt 

* * u nibmmizm txz ti^com&co^^mm<o 
w&zMiRLxM^vTi'j i oi,zim*t&mmty*)w 

[0056] ±MIT VVxmVBmt&A 0(4. IM&frh 
[0057] #S»CDC P U*£^ d OH«Wc07 ^ y 

h r e s y rmRm^c e , m^mmm^w 

ft^SWi-^oE.. ^vyFiKiif^AM 

DE. y^;o7^SC«tf»4. 
[00 58] 3Nfc s J«ll«»l75y^*y 

[0059] ELLmtft <t 3 fc. JJESdtWfcfcVvr 
*4. *»OL§v^^KSLTloto^^»J^;p(c*ffi 

(~£^T , ?S*K;^A>a&^ L £ v ^<V* ^ y -fe;^ 
& BIte LT«^ L £ v >te#jfiv ^ * y -b/ix\ 

* 'J */We*tLTtf^6i7~ FSS-r 4 x 9-~7<nmi& 

? maw*!*-*- * fc t *> ^ < t ^ 3 



h * ^ y -t/p r £ v Wkx £ EPArtfUf & 

^x-^«afc#a^B^A^»Tt-s*r*cry^'V 
[0061] L&%> s ±fEW»wr«. sa^.^- k« 

[0062] s^t, jjEWtw-cii. ^yrwtf 
&bcomx'T-?mzitLXT-9m£*ff%? ±oiz 

LX^htibb. 7*-?^®mSlz^&cr>T^?&& 

y ? b* y b comix t> mmz?f* jLh&okz^hh^om 

[0063] vxh*m&izk ^x%ztiizm\*m& 
mizmrszmtmirzmwLtztf. *mite±izmmiz 
m&$ti&i>v>xte%:<, zcomwzmiLtc^imx' 

i2^»W"Ci 4 . ^ y -b/^co t ^ v 4 Kfe 6 ^^^ l 
t— ^ y -b/^^ 4 ffi^x- ^ & ie«t s * J: d tc 

LTV^^. ^^ , J-b/^cOL^U<i^3SP§^^V^45 

[0 0 64] *fc,MMHttt2t'7hf-^t4if 
- ^ ^^m-T £ ^co-^J £ lt. SI iz^J: 

^^(4^ 1 tz^f- h cDizmj^ 
ZiVf* ««tLT "1" <0i:->-O*6b- y h^filO 

2t'7 h'r-^SraTcTS-St^TAWf^cOidirSS 

[00653 §^>^ #^=ey-b;Kw«f s*a^*ic 

< L^StcSa^NVPxrL^^ffl^WS^CwIS^ 
§a^^XT"L^V^^S<f 

&*:>X7 v+wmznmt&j^y-bMzm&fr&ff 

%->XL£^mt:%{tZitX^Z>i)K t-9 "0" 

»tH^7 7 ^-EBt-wjB-r & ^ ^ y -b/wcsa^ 



(10) 



»BPP1 0-27486 



iff tc o X L £ t J: 3 £ LT *> gv^ . 
[00 66] iiaSltSMTil. ^»JTU4£: 

^z^mmthzbtfx-Zh. ^'jrw^iocov 
m&WT-f£2mzMix^?h%t*wttZim 

[0067] ULt(nmfflX'&£.t LX^mimizJ: -)t 

7 v * 'J tcMffl Lttttg-fc^lr vtSffl L*: 
«I^TO>eil(-RaS$il^i>^T'^:< > FAMO 

[00 681 

- y iz X & X V -tr ;U0 L £ t MI<QSa» £ §/Kcffli t Z> 

ztw^imxh&tthiz, wnjmw-rvsLk* 

[01 ] Z (Dftmzl£ Z^my^r yi/JL*±>J <r>^f-9 

[02] zcomiizi&h&myy vz/***:Vcr>X*:V 
r W <nffirm*^rmmx'fo h • 

[03] -tr^X^ v^lHlfSSLT^J:^-^^ yf-(Hl 

(04 ] **»Hk:«S^tt7 7 -y ^ =e 'J £*><t& 2 
t y h<7)S^r-^$:4jiOr r -^tc^^T~^ 



[05] mm\<^^yy yis^^^Vnm&frBfrDT 

[07] t-?7 v+mrnDLTfrk-byxy v^msb 
ins] x?rw v?t'vh<r>m&<nM : tm^mc?>?<< 

[09] ^W^zghh^yy vl^^^xn- 

[0ii] HttMi07 7 y i^a^ t y Klilffl?^^^ 
[012] &mmiizgkh%myy vi/2.**:>Jiz&{f 

10 ^yrw 

1 1 tyx7 7f^J 

i2a, 12b T-fy^^n 

13 X|rFl/Xf3-f 
14 

2 0 t-*£»[hIS8 
2 1 A^rglJ 

22 T-?mm 

S LT Hr^X^y^-m^ 

DLT 

DL 

WL V-Ktfc 
MC >^'Jt^ 



1/0 1.3.8,7 




110] 



lAWD 1/0(1.3) 



W^«R=-llV/Vcc 



fq 



paub 



(11) 



#BfPP10-27486 



[01] 



vth 

t 



i 



I 



A 



ST* 



bl b2 U M 

laulou Id u luu 




G« ©a urn aD 



■*r.-ta-_ -n- 

II All 



5V 

bl W U W 

v*bi=-i i v Jfiu I a o I a u| u d 




oi oc IQ l l 



5V 

b3 b3 b4 



vM^aa.svtM|joo| auluu 



oi) wo) dQ9 (id 



bl b3 t>3 



<du oa} ao an 



DLT 



WLll- 



LDL 



WLln- 



WL21- 



SS2 



DL1 \" 



[02] 

| DLT 



Qsl 



re; 



LDL 

"LSL 



Qs2 



CSL 



Qsl 



MCI 

j 
i 
! 

7t 



MCn 



LDL ' 
V LSL 



Qsl 



■ SD1 



-3T 



mcd' 



WELL 



5 



Qs2 



/ 



MCC 



x LSL 



h 

WELL 



^Qa2 



V DL21 



-12 1 



DL22 




( 12) 



¥lffl¥l 0-2 748 6 



[H5] 



[B7] 



1 



so . 

TS - 
DUiW • 
«.D0 - 
BLDW - 



_n_j"L_n_ 



. _n n tl 



_n_n_n_- 



._n_jn_ru 



-CDOCZ> 



-<ZXZ)0 



<i] 



wuP-Vth ^ 



JTL 



UKJJ 



Na (SD 
Nc (DIU) 




( 13) 



SI 




-^Srl^** 1-31= 








S2 




Httffiia^vwg i=- 1 iv 



S4 




PASS 



S5 p*7kfr : ?—**\siS**2^Vi?* $ ltCfeg 



S6 



S£i^9-K«ta^Vwg2=-l 0.5V 



S8 | >*ft»2 



NG 




sg m^jLH?— 2->\jV**? UafioS 

I — 



S10 



ggj&fr?— Eg{a^Vwg3=-l ov I 



S12 



X 



czz 



NG 




(14) 



WHT 10-27486 



(H9] 




§ § § § 



(15) 



ftffl¥ 10-27486 



[HI 1 ] 



II 21 



am/item = 1 2v/ov 

CO I -4V 
O f 



OV 
o 



vth 
a- 

ft 



Vth 
ft 



A 



T~ 

4.0V 



bi ba ba m 
louluu Ion luu 



5V SV 5V 

ti u ba m 
vwgi^i i vLtto) lop) looj la i) 



(01) COO) (10) (10 



0 1 0 0 10 11 



AAA 



6V 6V 

bi h2 ba m 
I £003 1 corol ooalai) 



odd (dq> ao ai) 



isa»i 



©i) «o> cicfi ai) 



/ill ill 



5V 

bi ha ba 64 
0011 1 (0 00) aoHui) 



0)1) COO) (1Q) (ll) 




(72)»$» a& 



